This research paper deals with the use of low-cost, easy obtained, high efficiency and eco-friendly adsorbents as an ideal alternative to the current expensive methods of removing dyes from wastewater. This study investigates the potential use of Neem bark powder (NBP) for the removal of Indigo Carmine (I.C) and Methylene Blue (M.B) dyes from simulated wastewater. The effects of different system variables, adsorbent dosage, initial dye concentration, pH and contact time were studied. The results showed that as the amount of the adsorbent increased, the percentage of dye removal increased accordingly. Optimum pH value for dye adsorption was different according to the nature of the dyes. The adsorption of both the dyes was found to be a pseudo-second-order rate equation and fit well with Langmuir equation, better than Freundlich equation. The maximum removal of I.C was obtained at pH 2 and M.B at pH 10. The maximum adsorption capacity obtained from Langmuir equation was 4.02 Â 10 3 and 3.11 Â 10 3 mol g À1 for I.C and M.B on NBP. Furthermore, adsorption kinetics of I.C and M.B were studied and the rate of adsorption was found to conform to pseudo-second-order kinetics with a good correlation (R 2 > 0.99) with intraparticle diffusion as one of the rate determining steps. Thus low-cost NBP can be an attractive option for dyes removal from diluted industrial effluents.
Introduction
Wastewater from textile and dyeing industries contains residual dyes, which are not readily biodegradable are the major contributors to water pollution and poses serious threat to the environment. Highly colored wastes are not only aesthetically displeasing but also hinder light penetration and may in consequence disturb biological processes in water bodies. Moreover, dyes itself are toxic to some organisms and hence disturb the ecosystem [1]. Many studies have been conducted on the toxicity of dyes and their impact on the ecosystem [2] as well as the environmental issues associated with the manufacture and subsequent usage of dyes [3, 4] . Most of the used dyes are stable to photo-degradation, biodegradation and oxidizing agents [5] . Hence, investigations have been conducted on several physical or chemical methods of removing color from textile effluent. These studies include the use of coagulants [6] ultrafiltration [7] electro-chemical [8, 9] and adsorption [10] techniques. The advantages and disadvantages of each technique have been extensively reviewed, among these methods, adsorption has been found to be an efficient and economic process to remove dyes, pigments and other colorants and also to control the biochemical oxygen demand [11] . Activated carbon (powdered or granular) is the most widely used adsorbent because it has
